I. Materials and general methods
Yb(NO 3 ) 3 ·5H 2 O (99.9%, Sigma-Aldrich), Cu(NO 3 ) 2 ·2.5H 2 O (98%, Sigma-Aldrich), Ni(CH 3 COO) 2 ·4H 2 O (98%, Sigma-Aldrich), 4-Pyrazolecarboxylic acid (H 2 PyC) (98%, Combi-Blocks), Benzene-1,3,5-tricarboxylic acid (H 3 BTC) (95%, Sigma-Aldrich), 2,5-dihydroxyterephthalic acid (H 2 DHTA) (>98%, TCI), Benzothiophene (BT) (99%, SigmaAldrich), dibenzothiophene (DBT) (98%, Sigma-Aldrich), Indole (IND) (99%, SigmaAldrich), N,N-Dimethylformamide (DMF) (99.9%, Fisher) , N,N-Dimethylacetamide (DMA) (≥99.9%, Sigma-Aldrich), N-Methyl pyrrolidone (NMP) (99%, Sigma-Aldrich), tetrahydrofuran (THF) (99.9%, Sigma-Aldrich), dichloromethane (99.8%, Sigma-Aldrich), ethanol (95%, Fisher), and isooctane (HPLC grade, Fisher) were used as received.
IR spectra were recorded from KBr pellets in the range 4000-600 cm −1 on a Shimadzu IR435 spectrometer. A FLASH EA 1112 analyzer was performed for the elemental analysis.
Powder X-ray diffraction (PXRD) was carried out with an X-ray diffractometer of Rigaku, MiniFlexII using Cu−K radiation ( = 1.5418 Å) or Bruker D8 Discover (Bruker AXS Inc., Madison, WI), equipped with a rotating Cu anode ( = 1.5418 Å). Thermogravimetric analyses (TGA) were carried out on a NETZSCH TG 209 F1 analyzer heated from room temperature to 800 °C at a ramp rate of 5 K min -1 under nitrogen atmosphere. The UV/Vis absorption spectra were examined on Ultrospec 2100 pro spectrophotometer in the wavelength range of 200-320 nm. Scanning electron microscopy (SEM) was acquired on FEI Helios. The N 2 adsorption measurements were performed on Quantachrome automated gas adsorption analyzer.
II. Single-crystal and powder X-ray Crystallography
Single-crystal X-ray Crystallography Single crystal of QUST-81 was selected and mounted on MiTeGen® loops in Paratone oil.
Cooling the sample to below room temperature resulted in a loss of resolution in the diffraction data. So a drop of mother liquor was placed in a MiTeGen® MicroRT® tube which was then placed over the crystal and loop and secured to the base by the means of grease. This was mounted on a Bruker D8 diffractometer equipped with a PHOTONII CPAD The data were cut at 1.16 angstroms as R(int) jump from 30% to 42% in the next shell.
Experience has shown that this addition data would add more noise than useful data. All nonhydrogen atoms were refined anisotropically, except the partially occupied water molecules.
Hydrogen atoms were found placed geometrical on the carbon atom and refined as a riding model. Hydrogen atoms could neither be found nor placed on the water molecules and were therefore omitted from the refinement but not the chemical formula. Displacement parameter restraints were used globally (RIGU) and same distance restraints were used for Yb1 to O1w and O2w, also for Cu1 to O3w O3w'. Water molecules were used to complete the metal coordination shell as not meaningful electron density could be found in the difference map to such any other option. The same is true of the waters in the void space. CCDC-1835704 (QUST-81) contains the supplementary crystallographic data for this paper.
Data collection for QUST-82 was carried on an Agilent Technologies SuperNova Single
Crystal Diffractometer using Cu K radiation ( = 1.54178 Å) at 120 K. The structure was solved using SHELXS-97 and was refined with SHELXL-97. The hydrogen atoms were included in the structure-factor calculations at idealized positions by using a riding model and were refined isotropically. The contributions of guests were removed by using SQUEEZE as implemented in PLATON. CCDC-1827059 (QUST-82) contains the supplementary crystallographic data for this paper. 
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